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PREPACtt. 


The  importance  of  the  Metric  System 
cannot  be  disputed.  This  verj'  valuable 
system  is  being  adopted  by  all  countries. 
At  the  last  Conference  of  British  Colo- 
nies, that  took  place  in  London  in 
October,  the  following  resolution  was 
adopted :  — 

"That  it  is  advisable  to  adopt  the 
Metric  System  of  Weights  and  Measures 
for  use  within  the  Empire,  and  the 
Prime  Ministers  urge  the  Governments 
represented  at  this  Conference  to  give 
consideration  to  the  question  of  its  eariy 
adoption. ' ' 

The  following  appeared  in  the  daily 
newspapers  last  November  :- 

"The  Hon.  M.  E.  Bemier,  Minister 
of  Inland  Revenue,  Ottawa,  since  taking 
office,  has  given  considerable  attention 
to  the  spread  of  information  regarding 
the  Metric  System  of  weights  and  mea- 
sures.   He  said:   '  I  am  satisfied  that  the 
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Metric  System  is  infinitely  superior  to 
that  at  present  in   vogue  here,   and  as 
long  as  I  occupy  this  portfolio  I  will  do 
what  I  can  to  educate  public  sentiment 
in   regard   to  its   advantages.      I   have 
been  distributing  to  high  schools  charts 
and   material   to  illustrate  the  plan  on 
which  the  Metric  System  is  based,  and 
at  present  I  am  in  correspondence  with 
the    Quebec    authorities    to    have    the 
distribution   extended    to  the   common 
schools.     Later,   I  will   also   bring  the 
matter  before  the  attention  of  the  On- 
tario Government.     The  Imperial  Con- 
ference in  London  recently  adopted,  as 
you  know,  a  resolution  in  favor  of  the 
metric    system.      It    is    permissible    in 
Canada,  the  United  Kingdom  and  the 
United  States,  to  make  contracts  involv- 
ing its  use,  and  I  have  reason  to  believe 
that  at  the  next  Congress  in  Washington 
a  Bill  will  be  pressed  by  prominent  men 
to  wipe  out  the  old  order  of  measure- 
ment, and  bring  the  metric  plan  to  be 
the  law  of  the  land.     In  Canada  we  will 
be  content  to  move  slowly,  as  the  public 
is    educated    to    the    convenience    that 


would  result  from  the  employment  of 
this  superior  mode  of  calculating  weight, 
bulk  and  distance." 

From  the  above  it  will  be  observed 
that  it  is  unnecessary  to  comment  on  the 
value  of  the  metric  system,  and  that  its 
universal  adoption  in  all  parts  of  the 
world  is  already  assured. 

Our  aim  in  presenting  this  book  to 
the  public  is  to  give  a  complete  and 
practical  knowledge  of  its  use,  including 
the  different  primary  units,  with  all  their 
higher  and  lower  denominations.  The 
numerous  exercises  contained  in  this 
book  will  enable  the  student  to  promote 
efficiency  in  actual  transactions. 

We  are  not  aware  of  the  existence  of 
a  similar  book.  Some  arithmetic  books 
give  one  or  two  pages  on  the  subject,  but 
nothing  further. 

The  different  tables  placed  at  the  end  of 
this  work  will  be  appreciated  by  business 
men,  as  well  as  students  attending  uni- 
versities, and  graduates,  the  information 
contained  in  them  being  for  daily  use. 

Another  feature,  and  not  the  least,  is  the 
very  low  price  of  this  book.     Everybody 
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is  obliged,  or  will  be  obliged,  to  un- 
derstand the  metric  system.  Up  to 
the  present  time  all  who  studied  this 
system  had  to  buy  arithmetic  -books, 
which,  as  a  rule,  are  expensive,  and 
contain  only  the  old  method  of  weights 
and  measures,  with,  as  stated,  merely  an 
outline  of  the  standard  system  to  be 
employed  in  future,  as  given  in  the 
following  pages. 

For  these  and  many  other  reasons  we 
consider  that  this  work  is  a  much  needed 
one,  and  are  confident  that  it  will  meet 
with  the  hearty  approval  of  the  public. 
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METRIC  SYSTEM. 


The  Metric  System  is  a  decimal  system 
of  weights  and  measures,  which  has  for 
its  basis  a  certain  unit  of  length  called 
the  Meter. 

The  meter  is — .  of  the^  ri;o* 

looooooo       *^^  distance 

from  the  equator  to  either  pole. 
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HIGHER  DENOMINATIONS. 
Higher  denominations  than  the  above 
primary  units  are  denoted  by  prefixing 
the  following  Greek  numerals:  Deka, 
lo  primary  units;  hekto,  loo  primary 
units  ;  kilo,  i,ooo  primary  units  ;  myria, 
10,000  primary  units. 

LOWER   DENOMINATIONS. 
Lower  denominations  than  the  primary 
units  are  denoted  by  prefixing  the  fol- 
lowing Latin  numerals :   Deci,  —  of    a 
primary    unit  ;    centi,  ^  of    a  primary 

"""'^  •■  """^'  i"oo^  «^  a  primary-  unit. 

Remark  i.-The  above  numeral  pre- 
fixes indicate  the  decimal  value  of  the 
derivative  units  as  compared  with  the 
primary  units. 

Thus  3  centimeters  denote  0.01  of  a 
meter.  '^ 

15  centiHters   denote  o.  15  of  a    hter 
etc. ,  etc. 

Remark  2.— Metric  quantities  other 
than. surfaces  or  solids  are  written  and 


read  like  other  decimals  on  a  scale  of  lo, 
each  denomination  being  allotted  one 
place.  In  square  measure,  however,  de- 
nominations are  expressed  on  a  scale  of 
ICO,  each  denomination  being  allotted 
two  places.  In  cubic  measure  denomi- 
nations are  expressed  on  a  scale  of  looo, 
each  denomination  being  allotted  three 
places. 

The  whole  system  is  based  on  these 
two  remarks. 
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MEASURES  OF  LENGTH. 


Myriameter,  Mm  - 
Kilometer,  Km 
Hectometer,  Hm  - 
Decameter,  Dm     - 


10,000  m. 

1,000    " 

100    " 

10    " 


Meter  or  Primary  Unit. 

I 
10 


Decimeter,  dm 
Centimeter,  cm 


m. 


Millimeter,  mm 


I 

100 
I 

1000 


■    Write:  — 

1.  3  meters  257  millimeters. 
Ans.  3.257  m. 

2.  57  meters  31  millimeters 
Ans.  57.031  m. 

3.  21  decameters  257  centimeters. 
Ans.  21.257  I^tn. 

4.  37  hectometers  27  meters. 
Ans.  37.27  Hm. 

5.  257  kilometers  257  meters. 
Ans.  257.257  Km. 

6.  378  kilometers  27  meters. 
Ans.  378.027  Km. 
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EXAMPI,ES. 

1 .  How  many  meters  in  1 2  Dm  ? 
Ans.   120. 

2.  How  many  hectometers  in  17  Mm? 
Ans.   1700. 

3.  How  many  decimeters  in  17  Dm? 
Ans.  1700. 

4.  How  many  centimeters  in  4  Hni  ? 
Ans.  40000. 

5.  How  much  does  12  Dm  of  cloth  Cost 

at  75c.  a  meter  ? 
Ans.  $90. 

6.  How  much  does  12.25  ^  cost  at  55c. 

a  meter  ? 
Ans,  $6.74. 

7.  How  many  millimeters  in  1.25  m? 
Ans.   1250. 

8.  How  many  decimeters  in  675  mm  ? 
Ans.  6.75. 

9.  How  many  decameters  in  12.5  Km  ? 
Ans.   1250. 
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Write  :- 
I-  257  sq.  meters  27  sq.  decimeters. 

Ans.  257.27  sq.  m. 
2.  367  sq.  meters  375  sq.  centimeters. 

Ans.  367.0375  sq.  m. 

3-  227  sq.  decameters  37  sq.  decimeters. 
Ans.  227.0037  sq.  Dm. 

4-  37  sq.  decimeters  2  sq.  millimeters. 
Ans.  37.0002  sq.  dm. 

5.  428  sq.  meters  5  sq.  millimeters. 
Ans.  428.000005  sq.  m. 

6.  48  sq.  hectometers  37  sq.  meters. 
Ans.  48.0037  sq.  Hm. 

EXAMPI,ES. 

1.  How  many  square  centimeters  in  2.37 

sq.  dm  ? 
Ans.  237. 

2.  How    many    square    decameters    in 

2-3750  sq.  Km? 
Ans.   23750. 

3.  How  many  square  millimeters  in  12.25 

sq.  cm? 
Ans.   1225. 

4.  What  is  the  surface  of  a  room  1 2. 25  m. 

by  5.31m? 
Ans.  65.0475  sq.  m. 


5.  What  is  the  surface  of  a  field  2.3  Dm 

by  32  m  ? 
Ans.  736  sq.  m. 

6.  What  is  the  surface  of  a  yard  27  m 

by  12.50  m? 

Ans.  337-50  sq-  ni- 

7.  Give  in  square  centimeters  the  surface 

of  a  table  1.25  m.  by  0.55  m  ? 
Ans.  6875. 
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LAND   MEASURE. 

For  the  Land  Measure  a  special  unit  is 
generally  used. 

This  unit  is  called  Ar. 

The  Ar  is  equal  to  loo  sq.  m. 

Hectar,  Ha loo  ar. 

Ar  Primary  Unit. 
deciar,  da —     ar 

lO 

cantiar,  ca J—    " 

lOO 

The  deciar  is  never  used. 

Write  :— 

1.  3  Hectars  22  centiars. 
Ans.   3.0022  Ha. 

2.  15  Hectars  19  ars  2  centiars. 
Ans.   15.1902  Ha. 

3.  18  Hectars  4  ars  /,  centiars. 

1 8.040  J  Ha. 

Examples. 

1 .  How  many  centiars  in  3  ars  ? 
Ans.   300. 

2.  How  many  ars  in  235  Hectars  ? 
Ans.   23500. 
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II 

What  is  the  surf  a  .e  of  a  county  having 
150  kilometers  by  130  kilometers? 
Give  the  answer  in  Square  Hec- 
tometers. 

Ans.   1,950,000. 

How  many  centiars  in  12  square 
decameters  ? 

Ans.   1,200. 

A  country  has  a  surface  'of  31475 
square  kilometers.  Give  answer  in 
hectars. 

Ans.  3147500. 

What  is  the  surface  in  ars  of  a  pro- 
perty having  1050  meters  by  352 
meters  ? 

A.   3696. 
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CUBIC   MEASURE. 
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Write  :— 

1.  307    cubic    meters    27    cubic    centi- 

meters. 
Ans.  307.000027  Cu.  m. 

2.  28   cubic   decimeters    3   cubic  milli- 

meters. 
Ans.  28.000003  Cu.  dm. 

3.  27    cubic  decimeters   3   cubic   centi- 

meters. 
Ans.  27.003  Cu.  dm. 

4.  3  cubic  decameters   27   cubic   centi- 

meters. 
Ans.  3.000000027  ^ ...  Dm. 

5.  3  cubic   meters  27     ubic  millimeters. 
Ans.  3.000000027  Cu.  m. 
27  cubic  centimeters  22  cubic   milli- 
meters. 

Ans.  27.022  Cu.  cm. 

EXAMPI^ES. 

1.  How  many  cubic  centimeters   in  12 

cubic  meters  ? 
Ans.   12,000,000. 

2.  How  many  cubic  decimeters   in    13 

cubic  meters  ? 
Ans.   13,000. 
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3.  How   many  cubic   millimeters  in   i 

cubic  decimeters  ? 
Ans.    17,000,000. 

4.  A  room  is  13  meters  by  6  meters  an 

3  meters  ;    what  is  its  capacity   i; 
cubic  decimeters  ? 
Ans.  234,000. 

5.  A   room    is    13.25    meters    by    6.7, 

meters  and  3.75  meters  ;  what  is  it 
capacity  in  cubic  meters  ? 
Ans.  335  ^90625. 

6.  How  manx    cubic  millimeters  in  13; 

cubic  centimeters  ? 
Ans.    137,000. 

7.  How  many  cubic  centimeters  in  1 7 , 37 j- 

cubic  millimeters  ? 
Ans.    17.378. 

For  liquids  a  special  measure  is  used. 
the  Liter. 

The  Liter  is  equal  to  the  cubic  deci- 
meter. 

Myrialiter,  Ml 10,000  liters 

KiloHter,  Kl j  qoo    ' ' 

Hectohter,  HI jqo    ' ' 

Decaliter,  Dl jq    " 


^■£'  ''^ESBKBI^'^'^^S^^ 


..  -j--         .~fl,.,.-,~^^r-jjfr  I 
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15 
Liter  Primary  Unit. 

deciliter,  dl —    liter 

10 

centiliter,  cl -1       " 

100 

milliliter,  ml L_     < « 

1000 

The  Myrialiter  and  Kiloliter  are  never 
used. 

The  Kiloliter  being  the  same  as  the 
cubic  meter,  the  latter  is  used  when  it 
becomes  necessary  to  measure  large 
quantities. 

The  lower  units  are  used  daily. 

A  special  unit  is  used  for  Wood 
measure. 

This  measure  ic  called  Ster.  one  ster 
being  equal  to  one  cubic  meter. 

Decuster,  Dst  10  ster 

Decister,  dst -L  ster 

10 

Centi^ter,  est _£_    " 

100 

Write  :- 

I.   I  Hectoliter  23  liters  18  milliliters. 
Anc.   T. 2301 8  HI. 


1 1 
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2.  4  Decaliters  23  centiliters. 
Ans.  4.023  Dl. 

3.  1 7  Liters  23  milliliters. 
Ans.   17.023  1. 

EXAMPI.ES. 

1.  How  many  centiliters  in  12  liters? 
Ans.   1,200. 

2.  How   many   deciliters  in    137   centi- 

liters ? 
Ans.   13.7. 

3.  How  many  liters  in  112  decaliters? 
Ans.  1,120. 

4.  How   many  cubic  decimeters   in   13 

decaliters  ? 
Ans.   130. 

5.  How   many  cubic   decimeters  in  270 

deciliters  ? 
Ans.  27. 

6.  How  many  cubic  meters  in   11    de- 

casters  ? 
Ans.   no. 

7.  How  many  cubic  dec-meters  in  1720 

sters  ? 
Ans.   1720000. 


'7 


8.  How  many  cubic  meters  in  211  de- 


cisters  ? 


Ans. 


21. 1. 


9.  What  is  the  surface  of  a  floor  having 

17.5  meters  by  12.75  ?    What  is  the 
capacity  of  the  room  if  it  is  4.25 
high  ?    Give  capacity  in  liters. 
Ans.   I  :  223,1250  Sq.  m. 
2  :  948281.25  1. 

10.  How  many  liters  in  a  square  cistern 

having  2.75  m  by  3.70  m  by  2.50  m  ? 
Ans.  25437.50. 
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MEASURE  OF  WEIGHT. 

The  unit  of  weight  is  the  gram. 

The  gram  is  the  weight  of  one  cubic 
centimeter  of  pure  water  at  a  tempera- 
ture of  4°  centigrade. 

Myriagram,  Mgr 10,000  grams, 

Kilogram,  Kgr 1,000      " 

Hectogram,  Hgr 100      " 

Decagram,  Dgr 10      " 

Gram,  gr..  Primary  Unit. 
decigram,  dgr —     grams, 

centigram,  cgr *' 

100 

milligram,  mgr " 

Write  :  - 

1.  8  Kilograms  327  milligrams. 
Ans.   8.000327  Kgr. 

2.  27  Hectograms  28  centigrams. 
Ans.   27.0028  Hgr, 

3.  21  grams  27  milligrams. 
Ans.   21.027  gr. 

The  Myragram  is  never  used.  Th( 
gram  being  a  very  small  weight,  the  uni 
that  is  generally  used  is  the  Kilogram. 
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For  the  large   weights,   the  Ton  and 
Metric  Quintal  are  generally  used. 
The  Ton  is  looo  Kilograms. 
The  Metric  Quintal  is  loo  Kilograms. 

Examples. 

1.  How  many  centigrams  In  122  grams 
Ans.   12200. 

2.  How  many  milligrams  in  2  decigrams  ? 
Ans.   200. 

3.  How    many   decagrams   in    12    Kilo- 

grams ? 

Ans.    1200. 

4.  How  many  Kilograms  in  10  Tons  ? 
Ans.    1 0000. 

5.  What  is  the  weight  of  232  liters  of 

water  ? 
Ans.   232  Kgr. 

6.  What  is  the  quantit}^  of  water  con- 

tained in  a  cistern  of  2  meters  by 
3.25    meters    by    1.25    meter,    and 
what  would  be  the  weight  of  this 
water  ? 
Ans.    I.   8.125  Cu.  m. 
2.  8.125  T. 

7.  What  is  the  weight  in  decagrams  of 

1253  liters  of  water? 
Ans.   125300. 
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8.  What  is  the  weight  of  201  cubic  meter 

of  water  ?    Give  answer  in  tons. 
Ans.  201  T. 

9.  How  many  cubic  decimeters  of  wate 

in  3  tons  of  water  ? 
Ans.  3000. 

10.  How   many   milligrams   will    weigl 

3  cubic  centimeters  of  water  ? 
Ans.  3000. 


.:i 


TABLE  OF  RECAPITULATION 
AND  CORRESPONDENTS. 

Myriameter. 
Kilometer. 
Hectometer. 
Decameter. 

Meter. 

Decimeter. 

Centimeter. 

Millimeter. 


:  I 


Sq.  Myriameter. 
Sq.  Kilometer. 

Sq.  Hectometer Hectar. 

Sq.  Decameter Ar. 
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Sq.  Meter 

Sq.  decimeter. 
Sq.  centimeter, 
Sq.  millimeter. 


.  centiar. 


Cu.  Myriameter. 
Cu.  Kilometer. 
Cu.  Hectometer. 
Cu.  Decameter. 

Cu.  Mktkr  .  .Ster. .  Kiloliter.  .Ton. 

Cu.  decimeter.  .Liter Kilogram. 

Cu.  centimeter.. Milliliter.  .Gram. 
Cu.  millimeter Milligram. 


PROBLEMS. 

1.  I  owe  ^19.25  to  one  man,  $18.25 
to  another,  and  $23 .  75  to  a  third.  How 
much  do  I  owe  to  all  three? 

2.  Find  the  total  weiglit  of  5  carloads  of 
coal  weighing  respectively  14  T  767  Kg, 
II  T237  Kg,  17  T  821  Kg,  II  T  248  Kg 
and  21  T  287  Kg. 

3.  Three  field.s  gave  an  area  respectively 
of  10  a  23  ca,  12  Ha  and  427.35  a.  What 
is  the  total  area  ? 

4-  A  merchant  sold    145.25  1  of  coal 
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oil  ami  sold   11.22  Dl. 

had  iie  at  first  ? 

5-  A  crock  of  butter  weighed   18  K 

and  the  crock  weighed  ,^.25  Kj;.     H( 

n-    :h  did  the  butter  weij;h  ? 

o.    A    man    had    a    farm    meaj;urii 

125.27  Ha.  of  which  3.23  Ha  was  clea 
ed,  the  rest  beinj;  i„  ^vood  land.  He  so 
48.23  Ha  of  the  cleared  land  and  r.25  I 
of  the  wood  land.  How  many  Ha  of  tl 
wood  land  and  of  cleared  land  had  1 
left ." 

•    7-   A  coal  dealer  agreed  to  deliver  25 
of  coal  between  the  ist  July  and  the  i< 
September.      He   delivered     17.37    T    i 
Jul>.     How  much  had  he  to  deliver  i 
August  ? 

8.  A  carriage  wheel  3.08  m.  in  circum 
ference  made  3,600  revolutions  in  ai 
hour.  What  distance  did  the  carriage  g( 
during  the  hour  ? 

9.  A  boy  walks  1237  Km  to  schoo 
each  morning  and  the  same  distance  homt 
each  afternoon  on  211  days  in  each  yeai 
for  5  years.  How  far  does  he  walk  durint 
that  time  ? 

10.  A  drover  bought  27  sheep  at  $3.23 


18  Kg. 
How 


each  and  37  others  at  $4.21.  How  much 
will  he  gain  by  selling  them  at  $4.28 
each? 

1 1 .  What  is  the  capacity  of  a  cistern 
that  holds  125  pails  full  of  9.235  1  each? 

12.  A  room  is  6.25  m  long  and  5.23  m 
wide.     What  is  the  length  around  it  ? 

13.  The  furnaces  of  a  steamer  burn 
5.235  T.  coal  daily.  How  much  will 
they  burn  in  14  days  ? 

14.  What  is  the  length  of  125  rails, 
each  3  57  m  long? 

15.  A  watch  gains  i  min.  5  sec.  per 
day.  How  much  will  it  gain  in  a  fort- 
night ? 

16.  If  a  fann  of  135.73  Ha  is  divided 
equally  in  three  parts,  what  will  be  the 
area  of  each  ? 

17.  Four  horses  eat  252.27  1  of  oats  in 
a  week.  What  quantity  does  each  horse 
eat  per  week  ? 

18.  How  often  can  77  sq.  meters  be 
subtracted  from  4.71  Hectars  ? 

19.  How  many  sleepers  laid  0.63  m 
from  centre  to  centre  will  be  required  for 
a  railway  56.23  Kilometers  long? 

20.    How   many    bars    '  '    lead,    each 
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weighing  6.27  Kilograms,  will  be  n 
quired  to  make  up  a  weight  of  2  . 
Tons  ? 

21  How  long  would  it  take  to  w.i 
18  Kilometers  at  the  rate  of  125  steps  0 
^■75  in  each  per  minute? 

22.  A  span  of  horses  weighed  i24( 
Kilograms;  one  of  them  weighed  8- 
Kilograms  more  than  the  other.  Hova 
much  did  each  weigh  ? 

23.  Two  parcels  of  tea  together  weigh 

8  Kilograms,  one  being  1.25  Kilograms 

heavier   ban  the  other.     How  much  does 
each  weigh  ? 

24.  How    many   strips   of    carpeting 
0.60  m  wide  will  be  required  for  a  rect 
angular   floor  4.50  m  x    3.28  m.    if  the 
strips  run  lengthwise  of  the  room  ? 

25.  How  many  meters  of  stair  carpet 
will  be  required  for  a  straight  stair  of  22 

f'P7-7"^^^'^'^-'«-22m  rise,  allowing 
I  meter  for  extra  at  top  ? 

26.  If    a    blackboard   contains   4   so 
meters,^  and  is  x  meter  wide,  what  is  its 

27-  A  plasterer  whose  price  was  2<;c 
per  sq.  meter  charged  $8.co  for  plastering 


» 


as 
the   ceiling   of    a   room    5.30   m    wide. 
WliPt  was  the  length  of  the  room  ? 

2  \  What  is  the  weight  of  a  square 
piece  of  timber  9.25  meters  long,  3.25 
meters  thick  and  4.21  meters  wide"i  at 
22.5  Kilograms  per  500 Cubic  decimeters? 

29.  A  merchant  imported  10,000  Deca- 
liters of  wine  at  $13.25  per  Decaliter,  and 
sold  the  same  at  $r.  10  per  liter.  What 
is  his  gain  ? 

30.  What  is  the  cost  of  14.035  Kilo- 
grams of  sugar  at  $80.07  per  500  grams  ? 

31.  Find  the  cost  of  24  Decaliters  of 
peaches  at  $3.15  a  basket  of  12  liters. 
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ANGULAR   MEASURE. 
Angular  Measure  is  used  in  measuric 
angles,  the  arcs  of  circle,  latitude,  long 
tude,  the  motions  of  heavenly  bodies,  et 

1 00  Seconds  grade  ("gr.)=  I  Minute  grad« 
100  Minutes  grade  ('gr.)=i  Degree  grad( 
100  Degrees  grade  ( °gr.  )=  i  Quadrant. 
4  Quadrants=:i  Circle. 
400  Degrees  grade=i  Circle. 

The  old  measure  of  360°  of  60'  in 
circle  is  yet  in  use. 

Examples. 

1.  How  many  Minutes   grade  are  thei 

in  32  Degrees  grade  ? 
Ans.  3,200. 

2.  How  many  Seconds  grade  in  2  Degret 

^rade  ? 
Ans.   20,000. 

3.  How  many  Seconds  grade  in  88  Mir 

utes  grade  ? 
Ans.  8,800. 
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TABLE  OF  SPECIFIC  GRAVITIES. 

Specific  Gravity  is  the  ratio  of  the 
weight  of  a  body  to  that  of  an  equal 
vohime  of  some  other  substance  adopted 
as  a  standard  of  reference. 

For  solids  and  liquids  the  standard  is 
pure  water  at  60°  Fahrenheit  or  15°. 5 
centigrade. 

1.008 

3-391 

1. 271 

1. 841  to  2.125 

.001227 

1.874 

.835 
•794 
.8co 

1-035 
1.724 

2.560 

1.064 

.780 

-793 
2.750 

.875 
.800 

1.054 


Acid  —  Acetic, 
' '     —  Arsenic, 
"     —Nitric. 
"    — Sulphuric,  . 

Air, 

Alabaster, 

Alcohol  of  Commerce, 

Alcohol,  Pure, 

Alder  Wood, 

Ale, 

Alum, 

Aluminium, 

Amber,    . 

Ambergris, 

Apple  Tree, 

Amethyst, 

Ammonia, 

Ash, 

Bleed,  Human, 
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Bone  of  Ox,     . 

.      ,  1.656 

Brass, 

about  8.00c 

Brick,      . 

2.00C 

Butter,     . 

.942 

Cedar,      . 

•     -457  to    .561 

Cherry,    . 

•715 

CiJer,       . 

1. 018 

Coal  —  Bituminous, 

about  1.250 

"    —Anthracite,  . 

1.500 

Copper,    . 

8.788 

Coral,       . 

2,540 

Cork,        . 

.240 

Diamond, 

3- 530 

Dolomite, 

2.540 

Earth  (mean  of  the  globe 

),         .           5-2IO 

Elm,         .         .         .         . 

.671 

Emerald, 

2.678 

Ether,      .         .         .         . 

.632 

Fat  of  Beef,     . 

•923 

Feldspar, 

2.400 

Filbert,    .         .         .         . 

.600 

Fir,           .         .         .         . 

.550 

Glass  —  Bottle, 

2.733 

"     —Green, 

2.642 

"     —Flint, 

2.760 

"     —Plate, 

2.760 

Gold  -  Native,        .        i 

5.600  to  19.500 

ill! 
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Gold  —  Pure  cast, 
* '    —  Hammered, 
';    -Coin, 
"    —22  carats^fine, 
"     —  20  carats. 
Granite,  . 
Graphite, 
Gunpowder, 
Gum  Arabic, 
Gypsum. 
Hazel, 

Hematite  Ore, 
Honey,    . 
Ice, 

Iodine,     . 
Iridium,  . 
I  Iron, 
"    Cast, 
"    Ore. 
Ivory,      . 
Juniper,  . 
Lard, 
I  Lead  —  Cast, 

"      -White, 
Lead  Ore, 
Lemon  Tree, 
Lignum  Vitoe, 


19,258 
19,362 
17.647 
17.486 

15.709 
2.652 

1.987 

.900 

1-452 

2.288 

.600 

4507 
1.456 

.930 

4.948 

23.000 

7-645 
7.207 

4.900 

1,917 
-556 

•947 
1 1 -350 

7-235 
7.250 

-703 

1-333 
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lyime, 

.804 

Lime  Stone,     . 

2.386 

Mahogany, 

1.063 

Malachite, 

3.70c 

Manganese, 

3-700 

Maple,     . 

•750 

Marble,    . 

2.716 

Men  (living),    . 

.891 

Mercury  —  Comnior 

^» 

•       13.568 

—  Pure, 

14.000 

Mica, 

2.750 

Milk, 

1.032 

Naptha,  . 

.700 

Nickel,    . 

8.279 

Nitre,       . 

1.900 

Oak, 

1. 170 

Oil  — Castor,  . 

.970 

"  — Linseed, 

.940 

'■  —Whale,  . 

•923 

Opal, 

2. 114 

Opium,    . 

1-337 

Pearl,       . 

2.510 

Pewter,    . 

7-471 

Phosphorus,     . 

1.770 

Pine, 

■5A 

[o  to    .683 

Platinum  —  Native, 

17.000 

"       —Wire,    . 

• 

21.041 

!:!! 


3» 


Poplar,    . 
Porcelain, 
Potassium, 
Plum, 
Quartz.    . 
Rosin, 
Salt, 
Silver  —  Cast, 
"     —Coin, 
Slate, 
Steel, 
Stone, 
Sugar,     . 
Sulphur,  fused. 
Tallow,  . 
Tar, 
Tin, 

Turpentine,  Spirits 
Vinegar, 
Walnut, 
Water,  Sea,     . 
Wax,      . 
Willow,  . 
Wine, 
Zinc,  Cast, 


of. 


.383 

2.385 
.865 

.785 

2.500 

1. 100 

2.130 

10.474 

IO-534 
2. 1 10 

7.816 

2.000  to  2.700 

1.606 

1.990 

.941 
1-015 
7.291 

.870 
1. 013 

.671 
1.028 

.897 

.585 

.992 

7.190 


Aeriform  bodies  are  referred  to  the  air. 
The  general  formula  is  :  - 
Weight  =  Volume  x  Specific  Gravity. 


m 
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TEMPERA'  URE. 

The  unit  of  Temperature  Measure  is 
the  Degree. 

The  countries  which  have  adopted  the 
Metric  System  use  generally  the  Centi- 
grade Degree. 
The  Centigrade  thermometer  marks  : 
o  in  melting  ice. 
100  in  boiling  water. 

To  find  a  Centigrade  temperature  when 
the  Fahrenheit's  temperature  is  given, 
use  the  general  formula  : — 

Tc=(Tf-32)| 

Example. 
How    many    Centigrade   Degrees   are 
there  in  57°  Fahrenheit  ? 

Tc  =  (57-32)4 


i! 
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Tc  =  25  ^  ^ 
9 

Tc=— ^=I3-=I3°.88. 
9  9 

This  formula  is  a  general  one,  and  can 
be  used  for  temperatures  below  zero  ;  in 
this  case  the  algebraical  rule  of  signs 
must  be  followed. 
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Table  of  Comparisons. 
(Above  Zero. ) 


Cbntigrad 

Fahrbnhbit, 

e 

O 

32° 

_o 

— 

0 

11 

lo" 

— ^ 

50° 

15° 

— 

59° 

20° 

68° 

25" 

77° 

30° 

= 

86" 

35° 

0 
95 

40° 

— 

104° 

45° 

— : 

"3° 

50° 

122° 

55° 

= 

131° 

60° 

140' 

65° 

— 

149° 

70° 

-- 

158' 

75° 

167° 

80° 

176- 

85° 



185- 

90° 



194*      . 

95° 

203- 

100° 



212' 

!!*!  .  i^t 


i«'l' 
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Table  of  Comparisons. 
(Below  Zero.) 


Cbnticradb. 

_0 


-  5" 

-  lO" 

-  15° 


Famkbmhbit. 


32 
23' 

14' 


—  20" 4*^ 


25°    = 

30°    = 

35°   = 


—  40- 

—  45°   «  — 

—  SO*'   =  - 


-  55" 

-  60" 

-  65° 

-  70" 

-  75° 

-  80" 

-  85° 


-  13" 

-  22° 

-31° 
40'' 

-49° 

-  58° 

-  67° 

-  76° 

-  85° 


:=  —  94 

=  —  IO.^° 


■112 


=  —121 


—  95^   = 
— 100"   = 


—130 

-139° 
—148° 


I 
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In  some  countries  of  North  Europe 
and  Germany  they  use  the  Reaumur 
Thermometer. 

This  thermometer  marks  : — 

o°  in  melting  ice. 
80°  in  boiling  water. 

Thus  :— 

To  find  the  corresponding  Centigrade 
temperature  when  Reaumur's  tempera- 
ture is  given,  use  the  formula  : — 

Tc  =  Tr  X  ^ 
4 


Example. 
How   many    Centigrade    degrees 
there  in  28  Reaumur  degrees  ? 


are 


Tc=  - 


^^^5=35. 


.•• 


^••r 
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TABLES  OF  EQUIVALENTS. 

Equivalents  of  Linkar  Measure. 
I  inch=2.54  centimeters. 
I  foot  =0.3048  of  a  meter. 
I  yard=o.9i44  of  a  meter. 
I  rod  =5.029  meters. 
I  mile=i.6o93  kilometer. 

I  centimeter=o.393-  of  an  inch. 
I  decimeter  =0.328  of  a  foot. 
I  meter        =1.0936  yard. 
I  decameter =1.9884  rod. 
I  kilometer  =0.62137  of  a  mile. 

Equivalents  ok  Square  Measure. 
I  sq.  inch-     6.452  sq.  centimeters. 
I  sq.  foot=.     0.0929  of  a  sq.  meter. 
I  sq.  yard-     0.8361  of  a  sq.  meter. 
I  sq.  rod  =  25.293  .sq.  meters. 
I  acre       =  40.47  ars. 
I  sq.  niile=259  hectars. 

I  sq.  centimeter— 0.155  of  a  sq.  inch. 
I  sq.  decimeter  =0.1076  of  a  .sq.  foot. 
I  sq.  meter  =1.196  sq.  yard. 

^  ^^  =3-954  sq.  rods. 

I  hectar  =2.471  acres. 

I  sq.  kilometer  =0.3861  of  a  sq.  rrile. 
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EgriVALKNTS  OF  Cl'HIC   Mkasurr. 

I  cu.  inch  — 16.387  cu.  centimeters. 
I  cu.  foot— 28.317  cu.  decimeters. 
:  cu.  yard      0.7645  of  a  cu.  meter. 
I  cord  3.624  .sters. 

I  cu.  centimeter -0.061  of  a  cu.  inch. 
I  cu.  decimeter  -  0.035  o^  a  cu.  foot. 
I  cu.  meter         ^i  308  cu.  yard. 
I  ster  =0.2759  of  a  cord. 


Equivalents  of  Capacity. 

I  liquid  quart    ^0.9463  of  a  liter. 
I  dry  quart       =1.101  liter. 
I  liquid  gallon  -0.3785  of  a  decaliter. 
I  peck  =0.881  of  a  decaliter. 

I  bushel  =0.3524  of  i  hectoliter. 


I  liter  =1.0567  liquid  quarts. 

I  liter  =0.908  of  a  dry  quart. 

I  decaliter  =2.6417  liquid  gallons. 
I  decaliter  — 1.135  pecks. 
I  hectoliter  =2.8375  bushels. 


I  ounce,  T. 
I  pound,  A. 
I  pound,  T. 
I  grain,  T. 
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Equivalents  of  Weight. 

I  omice,  A.        =28.35  grams. 

=31.104  grams. 

=  0.4536  of  a  kilogram. 

=  0.3732  of  a  kilogram. 

=^  0.0648  of  a  gram. 
I  ton  (2000  lbs.)=  0.9072  of  a  tonneau. 

I  gram       =  0.03527  of  an  ounce,  A. 

I  gram        --  0.03215  of  an  ounce,  T? 

I  gram       ^ /5-432  grains,  T. 

I  kilogram=  2.2046  pounds,  A. 

I  kilogram=  2.679  pounds,  T. 

I  tonneau  ^^  1.1023  ton  of  2,000  lbs. 


Money  Measure. 

The  unit  of  money  is  the  dollar.  The 
dollar  has  no  higher  denomination.  The 
lower  denomination  in  use  is  the  cent. 

One  dollar  is  equal  to  100  cents. 

The  abbreviation  of  dollar  is  $. 


5| 


39 


biOvCfO  vONvOOO 


m 


a    vO     «^    On  00 


>y 


«^ 


lO   o 


On    ON    N 


fO    f*5 


58  ^2^ 


CO 


O 

w 

o 

o 

w 


"5 


CO 


71  CO 


CO 


I  g^l^o'lldcodl 


CO 


o 

■X- 


o 


o  o 


(A    a>    i) 


^ 


►.  c  b 

IS 


o 


a8^§ 

o    ^     O     O 

^   o   a  o 

PU    (£4    (C4 


^  J^    o 

pq  S  eu 


a 

ij  '^s  rt  a  „  .  . 


<»j  <j5  (3  (S  pq  CJ  O 


o 


s  g  I 


g  ^  i  ^2i 
8-828 


o  ^  c  2  c 

«3  O  O  3  rt 

0}  C  3  O  Vh 

f^  CJ  rjQ  P-  fc 


«  W  to 


I 

"2 

5 
rs 


s 
« 
S 

«)' 

•o 
a 


40 


•=5^    vO      fC  00 


»o 


re   rO   »^ 


ON    N 


•  •SfivO     0\    m  OO    \D    CO     P)     OnOnO     roO 
Sgo    00l-l^^voO^vO^'5wa^0^>.•^ 


5§ss 


o 

o 

fa 
o 

pq 
< 


^  CTi  Cri  7}  CO 

|OoOt/:«c/3cncoowg 


05 


O' 


o 


o 


be 


S     Oh 


u     DC 


o 


O     jiJ 


0 

p 


"  a 


be  tc 

'.-    o 

S   > 

G     CD 

§8 


Sea 

^     OS     (U 

"-*    «    w 


Cfi 


d 


8 
> 

c    «3  fl 

S   ly  ?> 

o  u  <-' 

8  8  8 

HH         t-<  " 


4.)        U 

o  na 


8  -  8  g  "  " 


>*  i:;  ^    a;    "    S    3  .«  .i* 


o   o  o 

^    *"  C3 

"o  "o  ^ 

Q  Q  fa 


n 

•c 

pq 

C4 

Si 

o 


s 


r2 

S 


-d 


a 

C(} 

rt    o  T3 

•{-•OK 


I— t  t-H   »— »  M  <5   (^ 


Jik 


4« 


00 


■^    CT)  00     tC    "t 


T1 


OJ        C/3  t/i 


T7        .    T3        .    '5    T3 

d     d     6  6 


o 
> 

a   o 

8- 


o 
o 

8 


o    ^  ^   Si 

cw  O  c^  S 


a 

be 
OS 

o 


t-r 

o 


3 


3 
O 


©■ 


u 

o 


■Si 

o    b    oJ 
<u   J5   o 


Q     Q     -     -     o     d.    ' 


O    o 


O 


o 

(1> 


(U 


3 


3 


3 

»-^ 
u 

0) 


(LI 

It 

3 


a> 


H    rt 


■5    rt    > 

^    .   _   2  .2   o  3 

p<  cu  u  to  Ph  Q  PQ 


i3    rt 
C/3  13 


N 


3    S 
3    a> 


OJ  C/}  C/}  73  ^   ^  > 


(iK 


\ 


V 


,)  I  \ 


\ 


Chemical  and 
Assay  Appwratu?. 


"  -..-J  i,--. 


(^ 


